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(^ Optical disk. 



@ An optical disk including concentric or spiral 
grooves, a first series of pits formed in the 
interrupted portions, and a second series of pits 
formed in portions of lands. Both of the first and 
second series of pits represent address infor- 
mation. The portions of the lands and the inter- 
mpted portions of the grooves are located in 
different radial directions. With this arrange- 
ment, even when the optica! disk has a reduced 
track pitch, accurate address information is 
obtained, achieving a high-density recording 
optical disk. 
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FiLED OF THE INVENTION 

The present invention relates to optical disks, in- 
cluding nnagneto-optical disks, on which address in- 
formation is prerecorded as a series of pits. 

BACKGROUND OF THE INVENTION 

Among optical memories on/from which informa- 
tion is recorded/reproduced using light, magneto-opt- 
ical disks having a recording film made of a perpen- 
dicularly magnetized film as a recording medium 
have been practically used. Information is recorded 
on the magneto-optical disks when a direction of mag- 
netization within light spots is arranged to be upward 
or downward by applying a magnetic field while irra- 
diating laser light onto the recording film. 

As illustrated in Fig. 8, a magneto-optical disk has 
grooves 51. Alight spot 55 accurately follows a land 
52 between the grooves 51. The address information 
of a particular track that the light spot 55 follows is ob- 
tained because address information is recorded on 
each of the lands 52 as pits 53. 

Information is recorded on tracks as lands 52. 
The track pitch Is almost equal to the diameter of the 
light spot 55 which is determined by the wavelength 
of laser light and the numerical aperture of an objec- 
tive lens. The objective lens converges the laser light 
into the light spot 55, Usually, the wavelength of the 
laser light is between 780 nm and 830 nm and the nu- 
merical aperture of the objective lens is between 0.45 
and 0.6. Thus, the light spot 55 has a diameter of be- 
tween 1.2 and 1.4 \xm and the track pitch is between 
1.4 and 1.6 ^m. Accordingly, the minimum diameter 
of an upwardly or downwardly magnetized recording 
domain 54 is around 0.8 |im. 

A magneto-optical disk with fiat mirrored sections 
62 shown in Fig. 9 is also well known. The mirrored 
sections 62 do not have grooves 61 but pits 63. The 
light spot 55 tracks the grooves 61, and the address 
information of a particular track that the light spot 55 
follows is obtained by reproducing the pits 63. Similar 
to the above-mentioned optical disk of Fig. 8, the 
minimum diameter of a recording domain 64 on the 
groove 61 of this magneto-optical disk is around 0.8 
|j,m. 

in recent years, magneto-optical disks including 
a recording film of a multi-layer structure have been 
produced so as to achieve magnetic super resolution 
effects. The magneto-optical disk with such a struc- 
ture produces a recording domain of a size much 
smaller than the size of the light spot 55. achieving 
improved recording density. With the magnetic super 
resolution technique, recording domains of size al- 
most one half of the conventional size are stably 
formed. It is therefore possible to reduce the track 
pitch to around 0.8 ^m or one half of the conventional 
track pitch, improving the recording density signifi- 



cantly. For example, there is a detailed report on mag- 
netic super resolution in '*Journal of Japanese Applied 
Magnetism Association", Vol. 15, No. 5, 1991, pp. 
838-845. 

5 With the conventional structures, however, when 

the track pitch is reduced to a half, the size of the pit 
53 is also reduced to a half, resulting in weaker sig- 
nals from the pits 53. 

Further, the distance between pits 53 formed on 

10 adjacent tracks is also decreased to a half. This caus- 
es crosstalk and prevents accurate address informa- 
tion from being obtained. 

SUMMARY OF THE INVENTION 

15 

An object of the present invention is to provide an 
optical disk which has a reduced track pitch and is ca- 
pable of giving accurate address information. 

In order to achieve the above object, an optical 

20 disk of the present invention has concentric or spiral 
grooves, a first series of pits formed in interrupted 
portions of the grooves, and a second series of pits 
formed in portions of lands. Both of the first and sec- 
ond series of pits represent address information. The 

25 portions of the lands and the interrupted portions of 
the grooves are located in different radial directions 
of the magneto-optical disk. 

With this arrangement, it is possible to obtain ac- 
curate address information even when the track pitch 

30 is reduced, thereby achieving a high-density record- 
ing optical disk. 

For a fuller understanding of the nature and ad- 
vantages of the invention, reference should be made 
to the ensuing detailed description taken in conjunc- 

35 tion with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 through 7 illustrate embodiments of the 
40 present invention. 

Fig. 1 is a view explaining a schematic structure 
of a magneto-optical disk according to a first embodi- 
ment. 

Fig. 2 is a view explaining a schematic structure 
45 of a magneto-optical disk according to a second em- 
bodiment. 

Fig. 3 is a view explaining a schematic structure 
of a magneto-optical disk according to a third embodi- 
ment. 

50 Figs. 4(a)-(f) are views explaining a process of 

making a master of substrates for the magneto-opti- 
cal disks shown in Figs. 1 through 3. 

Fig. 4(a) is a view explaining a first step of the 
process of making a master. 
55 Fig. 4(b) is a view explaining a second step of the 

process of making a master. 

Fig. 4(c) is a view explaining a third step of the 
process of making a master. 
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Fig. 4(d) is a view explaining a fourth step of the 
process of making a master. 

Fig. 4(e) is a view explaining a fifth step of the 
process of making a master. 

Fig. 4(f) is a view explaining a sixth step of the 
process of making a master. 

Fig. 5 is a block diagram schematically illustrating 
a recording device used for the exposure of a photo- 
resist during the process shown in Figs. 4(a)-(f)- 

Figs. 6(a)-(c) are views explaining an exposure 
method of the photoresist employed by the recording 
device of Fig. 5. 

Fig. 6(a) is a view explaining a schematic struc- 
ture of a substrate of a magneto-optical disk. 

Fig. 6(b) is a view explaining the intensity of a 
light spot. 

Fig. 6(c) is a view explaining the intensity of a 
light spot 

Figs. 7(a)-(e) are views explaining another ex- 
posure method of the photoresist employed by the re- 
cording device of Fig. 5. 

Fig. 7(a) is a view explaining a schematic struc- 
ture of a substrate of a magneto-optical disk. 

Fig. 7(b) is a view explaining the intensity of a 
light spot. 

Fig. 7(c) is a view explaining the intensity of a 
light spot 

Fig. 7(d) is a view explaining a voltage to be ap- 
plied to a light deflector. 

Fig. 7(e) is a view explaining a voltage to be ap- 
plied to a light deflector. 

Fig. 8 is a view explaining a schematic structure 
of a conventional magneto-optical disk. 

Fig. 9 is a view explaining a schematic structure 
of another conventional magneto-optical disk- 

DESCRIPTION OF THE EMBODIMENTS 

The following description discusses a first em- 
bodiment of the present invention with reference to 
Fig. 1. 

As illustrated in Fig. 1. a magneto-optical disk of 
this embodiment is provided with concentric or spiral 
grooves 1 having an interrupted portion in each rota- 
tion. The interrupted portion forms a flat mirrored 
section 3. The width of each groove 1 , the width of a 
land 2 between the grooves 1 , and the track pitch are 
all equal. 

The mirrored sections 3 have therein address in- 
formation recorded in the form of pits 4a (a first series 
of pits), while portions of the lands 2 near the mirrored 
sections 3 have therein address information recorded 
in the form of pits 4b (a second series of pits). Namely, 
the pits 4a and pits 4b are formed in different radial 
directions of the magneto-optical disk. 

With this arrangement, information is recorded 
on the grooved tracks 1 and tracks formed by lands 
2. Whether light spot 6 is controlled to follow the 



grooved tracks 1 or the land tracks 2 is easily selected 
by reversing the polarity of tracking signals. For ex- 
ample, the tracking signals are generated by a push- 

5 pull method. 

When the light spot 6 scans the grooved tracks 
1, the address information is retrieved from the pits 
4a. On the other hand, when the light spot 6 scans the 
land tracks 2, the address information is retrieved 

10 from the pits 4b. 

As described above, in the magneto-optical disk 
of this embodiment, the pits 4a and pits 4b are formed 
in different radial directions so that they are not locat- 
ed next to each other. Thus, the light spot 6 is never 

15 projected on the pit 4a and pit 4b at the same time. 
This arrangement restricts crosstalk, thereby provid- 
ing accurate address information. 

With the use of the magnetic super resolution ef- 
fects, it is possible to make the diameter of a record- 

20 ing domain 5 around 0.4 ^m when recording informa- 
tion. When the width of the track is 0.8 |im (i.e., the 
widths of the groove 1 and the land 2 are also set to 
0.8 i^m, respectively), recording and reproduction are 
easily performed. By reducing the track pitch to a half 

25 of the conventional pitch of 1.6 |im, i.e., to 0.8 nm, th 
recording density is significantly improved while pro- 
viding accurate address information. 

Meanwhile, when laser light with a shorter wave- 
length is used for the recording and reproduction of 

30 information, it is possible to further reduce the track 
pitch. For instance, when laser light with a wave- 
length of 458 nm is used instead of the laser light with 
a wavelength of 830 nm. a track pitch, given by mul- 
tiplying 0.8 i^m by 458/830, is obtained, achieving al- 

35 most doubled recording density. 

According to this embodiment, in the case where 
the magneto-optical disk is divided into a plurality of 
sectors and the memory area thereof is managed by 
tracks and sectors, mirror sections 3 of a number 

40 equal to the number of sectors are needed to be 
formed in each rotation of the groove 1, and pits 4a 
and 4b are Heeded to be formed in each mirror sec- 
tion 3. 

On the other hand, if the memory area of the 
45 magneto-optical disk is managed by a plurality of 
tracks, only one mirror section 3 is formed every n 
(n>1 ) rotation of the groove 1 , and the pits 4a and 4b 
are formed in each mirror section 3. 

It is also possible to divide the magneto-optical 
50 disk into a plurality of ring-shaped zones and to vary 
the number of sectors per track in each zone. 

The pits 4a are arranged either in the same radial 
direction or different radial directions. The same is 
said for the pits 4b. 
55 In order to obtain accurate address information or 

tracking signals, it is not desirable to arrange the pits 
4b or the groove 1 adjacent to the inner edges (facing 
the center of the magneto-optical disk) of the pits 4a 
or the outer edges (facing the periphery of the mag- 
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neto-optical disk) thereof. 

One of the reasons for this is that such an ar- 
rangement causes a cross talk in address signals. An- 
other reason is that, if the light spot 6 scans the pit 
4b when scanning a track on the land 2, the polarity 
of the tracking signal is inverted, causing instable 
tracking. 

The following description discusses a second em- 
bodiment of the present invention with reference to 
Fig. 2. The members having the same structure (func- 
tion) as in the first embodiment are designated by the 
same code and their description is omitted. 

A significant difference between the magneto- 
optical disk of the first embodiment and a magneto- 
optical disk of this embodiment is that address Infor- 
mation as pits 4b is recorded in portions of lands 2 far 
from the mirrored sections 3 in this embodiment. 

This arrangement further restricts crosstalk be- 
tween the pits 4a and pits 4b, thereby providing more 
accurate address information. 

The following description discusses a third em- 
bodiment of the present invention with reference to 
Fig. 3. The members having the same structure (func- 
tion) as in the above-mentioned embodiments are 
designated by the same code and their description is 
omitted. 

Differently from the magneto-optical disks of the 
first and second embodiments, grooved portions 1a 
adjacent to the pits 4b have a reduced width com- 
pared to that of the grooves 1 in a magneto-optical 
disk of this embodiment. Additionally, in this embodi- 
ment, the grooved portion 1a is not necessarily con- 
nected to the groove 1. 

When the widths of the groove 1 and land 2 are 
0.8 ^m, respectively, the grooved portion la has a 
width between 0.4 and 0.5 ^im. 

As a result, the difference in the amount of re- 
flected light between light reflected from a portion of 
the land 2 having the pits 4b and light reflected from 
a portion of the land 2 having no pit 4b becomes 
greater than those in the above-mentioned embodi- 
ments. It is therefore possible to obtain more accurate 
address information from the pits 4b. 

When seeking an improvement of the quality of 
signals from the pits 4b, the width of the grooved por- 
tion 1 a is preferably reduced to, for example, 0.3 to 0.4 
pim. On the other hand, when seeking an improve- 
ment of the signal quality of magneto-optical signals 
from recording domains recorded on the grooves 1, 
the grooved portion 1a preferably has a greater width 
of. for example, 0.4 to 0.6 ^m. Namely, when the 
grooved portion 1a has a width between 0.4 and 0.5 
Vim. both signals from the pits 4b and from the record- 
ing domains have satisfactory signal quality. 

In the first to third embodiments, the width of the 
groove 1 is equal to the width of the land 2. Therefore, 
when the track of the groove 1 and the track of the 
land 2 are scanned with the light spot 6, the amount 



of the reflected light from the groove 1 is equal to that 
of the reflected light from the land 2. Namely, the 
strength of the signals obtained by scanning these 
5 tracks are substantially the same. Consequently, the 
processing circuit for the reproduced signal is simpli- 
fied. 

In order to obtain a strong track cross signal, the 
width of the groove 1 and the width of the land 2 may 

10 be arranged different from each other to some de- 
gree. The track cross signal represents a change in 
the amount of reflected light of the light spot 6 when 
it crosses the track. A tracking error signal represents 
a deviation of the light spot 6 from the center of the 

15 track 1 . To access a target track, the moving direction 
of the light spot 6 is detected based on a difference 
in phase between the track cross signal and the track- 
ing error signal. 

Although the strong track cross signal is obtained 

20 when the difference between the width of the groove 
1 and that of the land 2 is great, the quality of the re- 
produced signal deteriorates. 

For example, in the case where the sum of the 
width of the groove 1 and the width of the land 2 is 

25 1 .6 \xm (or the track pitch is 0.8 iim), the wavelength 
of the laserlight is 780 nm and the numerical aperture 
of the objective lens is 0.55, if the width of the groove 
1 or the land 2 is less than 0.4 urn, the difference be- 
tween the reflectance at the track of the groove 1 and 

30 that at the track of the land 2 becomes greater. Name- 
ly, the amount of reflected light from the track of a nar- 
rower width significantly decreases. 

On the other hand, if the width of the groove 1 or 
the land 2 is between 0.7 and 0.8 |am, a strong track 

35 cross signal is not obtained. In order to obtain appro- 
priate reproduced signals and track cross signals, it is 
desirable to arrange the width of the groove 1 or the 
land 2 within the range of 0.4 to 0.7 |im. 

In general, when the width of the groove 1 or the 

40 land 2 is not greater than about 30 percent of the di- 
ameter of the light spot 6 (780nm/0.55x0.3=0.42fam 
according to the above-mentioned example), the dif- 
ference between the reflectance at the track of the 
groove 1 and that at the track of the land 2 becomes 

45 greater. Also, when the width of the groove 1 or the 
land 2 exceeds about 45 percent of the sum of width 
of the groove 1 and the width of the land 2 or the 
twice the track pitch (1 .6 vimx0.45=0.72 ^im according 
to the above-mentioned example), the track cross 

50 signal is significantly weakened. 

Thus, to obtain appropriate reproduced signals 
and track cross signals, it is desirable to arrange the 
width of the groove 1 and of the land 2 not to be less 
than 30 percent of the diameter of the light spot 6 and 

55 not to be greater than 45 percent of the twice the track 
pitch. 

With reference to Fig. 4, the following description 
discusses a process of making a master of each of the 
three types of magneto-optical disks described in the 
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first through third embodiments. 

Firstly, a photoresist 8 is applied to a surface of 
a quarts substrate 7 as shown in Fig. 4(a). Secondly, 
laser light is converged on the photoresist 8 so as to 
create desired patterns of grooves 1, pits 4a and 4b 
on the surface thereof. After developing the photore- 
sist 8, unwanted portions of the photoresist 8 are re- 
moved so that a photoresist 8a corresponding to the 
desired patterns of the grooves 1, pits 4a and 4b re- 
mains on the substrate 7 as shown in Fig. 4(b). 

The photoresist 8a serves as a mask when dry- 
etching the substrate 7 (see Fig. 4c). For example, 
CF4 is used as etching gas. After etching, the photo- 
resist 8a is removed as shown in Fig. 4(d) and a metal 
layer 9 made of Ni is electroformed as shown in Fig. 
4(e). Then, the metal layer 9 is separated to obtain a 
stamper as shown in Fig. 4(f). 

By molding plastic such as polycarbonate with 
the stamper, a substrate with the desired patterns of 
the grooves 1 , pits 4a and 4b is obtained. When a re- 
cording medium is formed on the substrate, the mag- 
neto-optical disk is obtained. 

Fig. 5 shows one example of a recording device 
used in an exposure process for creating the desired 
patterns of the grooves 1 , pits 4a and 4b with the pho- 
toresist 8. 

The recording device has a laser light source 11a 
for the exposure of the photoresist 8, and a laser light 
source 11b for focusing an objective lens 10. For ex- 
ample, argon laser is used as the laser light source 
1 1 a and He-Ne laser is used as the laser light source 
11b. 

Laser light from the laser light source 11a passes 
through a noise suppressor 12 for reducing optical 
noise, is reflected by mirrors 1 9 and 20, and then falls 
upon a beam splitter 21. The beam splitter 21 splits 
the laser light into two beams of light. One of the 
beams of light falls upon a light modulator 18a, and 
the other falls upon a light modulator 18b after being 
reflected by a mirror 24b. For example, acoustic opt- 
ical elements are used as the light modulators 18a 
and 18b, In this case, there is a need to place a con- 
vex lens 22 for convergence in front of and behind 
each light modulator 18a or 18b, 

The light beam from the light modulator 18a falls 
upon a light deflector 23a and is then reflected at a 
right angle by the mirror24a. And, the light beam from 
the light modulator 1 8b falls upon a light deflector 23b 
and then upon a half-wave plate 25, so that a plane 
of polarization is turned by 90 degrees. For example, 
elements capable of changing the travelling direction 
of the light with the use of electro- optica I effects or 
acoustic optical effects are used as the light deflec- 
tors 23a and 23b. 

These light beams are joined by a polarizing 
prism 26 and then expanded to have an appropriate 
beam diameter by a beam expander 27. After the 
beams have been expanded, the beams are reflected 



by a bicolor mirror 15 and fall upon the objective lens 
10. The objective lens 10 converges the beams into 
light spots 31a and 31b, to be described later, on the 

5 photoresist 8 on the substrate 7. 

The light modulators 18a and 18b are controlled 
by drivers 28a and 28b, respectively, while the light 
deflectors 23a and 23b are controlled by drivers 29a 
and 29b. respectively. 

10 Meanwhile, the laser light from the laser light 

source lib passes through a noise suppressor 1 2b for 
reducing optical noise, a beam splitter 13, a quarter- 
wave plate 14, a bicolor mirror 15, and is then con- 
verged on the photoresist 8 on the substrate 7 by the 

15 objective lens 10. 

The reflected light is converged by the objective 
lens 10, passes through the bicolor mirror 15, the 
quarter-wave plate 14, and the beam splitter 13. The 
light is then converged on a four-quadrant photode- 

20 tector 18 by an objective lens 16 and a cylindrical lens 
1 7. Based on signals from the photodetector 1 8, focus 
servo signals are generated so that a focus servo 
system (not shown) drives the objective lens 10 in a 
focussing direction. The objective lens 10 is thus al- 

25 ways focused when the photoresist 8 on the substrate 
7 is rotated by a spindle motor 30. 

The following description discusses how the pho- 
toresist 8 is exposed in the recording device with ref- 
erence to Fig. 6. 

30 Firstly, a d,c. voltage to be applied to the light de- 

flectors 23a and 23b by the drivers 29a and 29b and 
the setting angles of the mirrors 24a and 24b are ad- 
justed so as to focus the light spots 31 a and 31 b at a 
distance equal to the track pitch onto a line extending 

35 in a radial direction of the magneto-optical disk as 
shown in Fig. 6(a). 

Then, the light intensity I1 of the light spot 31a Is 
controlled as shown in Fig. 6(b) by the driver 28a so 
that the light spot 31 a is irradiated on the photoresist 

40 8 to create the groove 1, pits 4a, grooved portion la 
and groove 1 in this order from the left as shown in 
Fig. 6(a). ' 

More specifically, when the photoresist 8 is ex- 
posed to have the pattern of the grooves 1, the light 

45 intensity I1 is set to high level Pi. Similarly, when the 
photoresist 8 is exposed to have the pattern of pits 4a, 
the light intensity I1 is set to low level P4. And when 
the photoresist 8 is exposed to have the pattern of the 
grooved portions 1 a, the light intensity I1 is set to the 

50 low level P2. On the other hand, when the exposure 
of the photoresist 8 is not required, the light intensity 
I1 is set to zero. Thus, the size of the exposed area 
of the photoresist 8 is controlled by varying the light 
intensity I,. 

55 When the photoresist 8 is exposed to create the 

pattern of pits 4b parallel to the groov s 1 a as shown 
in Fig. 6(a), the light intensity I2 of the light spot 31 b 
is controlled by the driver 28b as shown in Fig. 6(c). 
More specifically, when the photoresist 8 is ex- 
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posed to create the pattern of pits 4b. the light inten- 
sity \2 is set to low level P3. On the other hand, when 
the exposure of the photoresist 8 is not needed, the 
light intensity I2 is set to zero. 5 

Another exposure method employed by the re- 
cording device is explained below with reference to 
Fig. 7. 

A difference between the method of the above- 
mentioned embodiment and that of this embodiment 10 
is that the grooves 1 are formed by two light spots 31a 
and 31b with the method of this embodiment. 

In order to project the light spots 31a and 31b at 
a distance equal to a half of the track pitch onto a line 
extending in a radial direction of the magneto-optical is 
disk as illustrated in Fig. 7(a), the d.c. voltage to be 
applied to the light deflectors 23a and 23b by the driv- 
ers 29a and 29b and the setting angle of the mirrors 
24a and 24b are adjusted. 

Then, in order to create a half portion (upper half 20 
in the drawing) of the groove 1. the pits 4a, the 
grooved portion 1 b and the half portion of the groove 
1 In this order from the left, the light spot 31a Is pro- 
jected onto the photoresist 8 while controiling the in- 
tensity I1 thereof as shown In Fig. 7(b) by the driver 25 
28a. 

Namely, when the photoresist 8 is exposed to 
create the pattern of the half portion of the grooves 
1 , the light intensity I, is set to level P5. When the pho- 
toresist 8 is exposed to create the pattern of the pits 30 
4a, the light intensity h Is set to level P7. When the 
photoresist 8 is exposed to create the pattern of the 
grooved portion 1 b, the light intensity I1 is set to level 
Pe. And, when the exposure of the photoresist 8 is not 
required, the light intensity I1 is set to zero. Thus, by 35 
varying the light intensity the size of the exposed 
area of the photoresist 8 Is controlled. 

Meanwhile, when the photoresist 8 is exposed to 
create the patterns of the pits 4a and the grooved 
portions 1b, the voltage to be applied to the light de- 40 
flector 23a by the driver 29a is shifted by Vi and the 
light spot 31 a is centralized on the groove 1 in a cross 
direction. 

On the other hand, in order to create a half por- 
tion (lower half in the drawing) of the groove 1, and 45 
pits 4b parallel to the grooved portion lb as shown in 
Fig. 7(a), the light spot 31b is projected onto the pho- 
toresist 8 while controlling the intensity I2 thereof by 
the driver 28b as shown in Fig, 7(c). 

More specifically, when the photoresist 8 is ex- so 
posed to create the pattern of the half portion of the 
grooves 1 , the light intensity I1 is set to level P5. When 
the photoresist 8 is exposed to creat the pattern of 
the pits 4b, the light intensity I2 is set to level Pg. And. 
when the exposure of the photoresist 8 is not re- 55 
quired, the light intensity I1 is set to zero. 

When the photoresist 8 is exposed to create the 
patterns of the pits 4b and the grooved portions la, 
a voltage to be applied to the light deflector 23b by the 



driver 29b is shifted by V2 as shown in Fig, 7(e) and 
the light spot 31b is centralized on the land 2 in a 
cross direction. 

With this method, when the width of the grooved 
portion lb and the diameters of the pits 4a and 4b are 
respectively equal to a half of the width of the groove 
1, it is possible to set P5, Pg. P7 and P9 to have the 
same value, the light intensities I1 and 12 of the light 
spots 31a and 31b are easily set to two levels. As a 
result, the control of the light spots 31a and 31b be- 
comes easier compared to those by the above- 
mentioned methods. 

The above description discusses the exposure 
process of the photoresist 8 in the recording device 
by using, for example, the magneto-optical disk of the 
third embodiment. However, this process is also ap- 
plied to the magneto-optical disks of the first and sec- 
ond embodiments. 

Magneto-optical disks and the method of manu- 
facturing the magneto-optical. disks are explained in 
the above-mentioned embodiments. This invention is 
also applicable to a wide range of optical disks having 
address information in the form of pits 4a and 4b and 
to methods of manufacturing these disks. 

The Invention being thus described, it will be ob- 
vious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all such 
modifications as would be obvious to one skilled in 
the art are intended to be included within the scope 
of the following claims. 



Claims 

1, An optical disk comprising: 

concentric or spiral grooves, said grooves 
having an interrupted portion in each rotation; 

a first series of pits recorded in an inter- 
rupted portion as address information; and 

a second series of pits recorded in a por- 
tion of land as address information, the portion of 
said land and the interrupted portion of said 
groove being located in different radial directions. 

2. The optical disk according to claim 1, 

wherein a width of said land between said 
grooves is equal to a width of said groove. 

3, The optical disk according to claim 1, 

wherein said second series of pits is 
formed in a portion of said land located far from 
the interrupted portion of said groove. 

4. The optical disk according to claim 1, 

wherein the width of said groove becomes 
smaller near the interrupted portion of said 
groove, and said second series of pits are formed 
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in a portion of said land located between portions direction) from said first series of address data 

of said grooves with a smaller width. pits. 

5. The optical disk according to clainn 1, 5 

wherein said optical disk is a nnagneto-opt- 
ical disk, and information is recorded and repro- 
duced on/from tracks in the form of said grooves 
and lands. 

^o 

6. An optical disk comprising: 

concentric or spiral grooves having inter- 
rupted portions; 

a first series of pits recorded as address in- 
formation In said interrupted portion of said 
grooves; and 

a second series of pits recorded as ad- 
dress information in a portion of land, the portion 
of said land and the interrupted portion of said 
groove being located in different radial directions, 20 

wherein a width of said land between said 
grooves or a width of said groove is not less than 
30 percent of a diameter of a light spot projected 
to reproduce said address information from said 
first and second series of pits but not greater than 25 
45 percentof a sum of the widths of said land and 
said groove. 

7. An optical disk comprising: 

concentric or spiral grooves having inter- 30 
rupted portions; 

a magneto-optical recording medium lay- 
er, formed on a side of a substrate having said 
grooves, for enabling information to be recorded 
thereon by magnetic super resolution effects, 35 

a first series of pits recorded as address in- 
formation on a line extending from the interrupt- 
ed portion of said groove; and 

a second series of pits recorded as ad- 
dress information in a portion of land located be- 40 
tween said grooves, the portion of said land and 
the interrupted portion of said groove being lo- 
cated in different radial directions; 

wherein information is recorded on said 
magneto-optical recording medium layer on said 45 
grooves and lands with magnetic super resolu- 
tion effects, and said address information is re- 
produced from said first and second series of pits. 

8. An optical data storage disc having a substrate 50 
formed with a spiral groove or with a set of con- 
centric grooves, said groove or set of grooves 
having a plurality of groove interruptions, where- 
in said substrate is also formed with a first series 

of address data pits in a said interruption and a 55 
second series of address data pits in a land lying 
adjacent to the interrupted groove, said second 
series of address data pits being displaced in a di- 
rection along the groove (ie. in a circumferential 
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FIG. 4 (a) 




FIG. A(b) 
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FIG. A(c) 
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FIG. 4(d) 
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FIG. 9 
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